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Abstract: 

PROBLEM TO BE SOLVED: To provide 
chennical vapor phase deposition equipnnent for 
manufacturing semiconductor element, which 
cleans the inner part of a process chamber in • 
situ after the prescribed process of a semicon- 
ductor wafer and optimizes a process recipe, and 
to provide its cleaning method and the cleaning 
process recipe optimizing method of the process 
chamber. 

SOLUTION: A gas supply pipe 22 for supplying 
process gas to a process chamber 10 and a waste 
gas exhaust pipe . 42 removing waste gas after 
the process is executed are connected. A CIF 
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htzistm^jxm<^2 2 1 , xsnfff^cosyM^l^ 

■ri.K;<r^«mf 4 2 Xg^^WN'- 1 0 

t:;5fX«ji&*g2 2^:fM.-CC 1 Fa ;^X$:fit*&-tl. C I 
F3 «l^iS2 4$:i5(t. xe^^-y^'N'-l 0F^c7);>irxS: 

H 5 0 A^^o-y-yrU y^^;<f;^$rftS!& Lt RG A- QM 
S|Ffii$:||ff-ri.;yx^)-^f|802:fiSx&::kT-, RG 
A - Q M S^fiSrJl CTIS-f A* >'''N'-ft?^lScO;<?;^ 
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immcom) 

muM^ ^ y> <~i,zmm'x ?rffi*&-r s tzifx^mm 
xmv^yt: 

x^:^K^mmLx^yroyyi-6-fyroyy-?- 
miV-yrv yy-7-y iov vi)^i^<7yfyT') y^ax 

mm%nm»i-^ y^^-x-h o . mtsm^mc 
1 F3 /j:^x'$)?>tti>iz. mim/ixmy^ yii 

i'^-rmz±mi)m^iif::m\i'^-y'i:^it:i& 
Eit^m^mm^ ^ y> ^-xh o . ffie-9- u y y-^ 

lUMri-^ yf^-t\ff)^-h t m-izm^-r^tzif)<^m- 
:fuy ^ xi}mM.^tix\.^?>ztimit'thm^mi 
^ztmcomwm'Fmmit^mmmms, 

a. 

iixm/ky^ y\t. t^-'JUT^m/^m^^ms^ i 

h.%^mf'mA^r-'<^)Vf^<^hi.x\.^h:Ltm^)L 

s. 

[ffi^Jis] Krieif>r'j>'/-7:i7*/i'H<oisiT 
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<0l3tC{i, CM (Capac i tanceManome 

t e r ) "f-vmf^yy^) y^m^yn^^ ^)t:sa 
^tix^^i>ztt:mibtmsm5izimmmim 

im^m} mi.^y~r'iyy-^=-yt)vy^tn%\r 

A VV-l/ 3 yAyPT", S2 r-f y U-i^ 3 yX'iVf^L 

yssT'f yu— yA>7'03f'j7'fXji. -eix-e 

ixiOOS^'ny. 1 OOSt5'oy&t/f2 5 0$^'ny 

\mm. 1 0 ] mmfi7^m%yA ycoTi^y^^'yv^ 
ffiS-tyr y/^y7-S:«giL!''v!;<f;^tl5imcB(fa;^ 

^' 7A'-Sr^* tx-CSf ai$ii& ct a tc-tl. ^ i: SrltfSt 

t sis^Ji 8 iztm(r>^iim=fmmit^%mm 
a. 

[if««i 1 3 miiff:^mm. mmm. 

-i^-i^y7-3iy^'<-4 y ^'ffl-ifyT-S: rt^Lj^c RG A - q 

20 MS(Residual Gas Analyzer- 
Quadrupole Mass Spectrome 

ter) x'h^zki:miti-hm^mnzim(r>^ 
imm 1 2 ] mm:^'m^y^ ynr^y\^y-/^ 

gCli, ^«;Kyty^^#g^g*t^c^;yxS:a?!>1- 

l?iE-if yr u y/jKyr^giL/i*'xt>iim::Miex 
^ 7A'-^ Lxm^^tih i: 0 izt^ z t ^mmt 
tmi^m 1 1 izim<r>^m^mskmif^miim9 
30 sa. 

[H^JSl 3 3 HiriS-9-y7''jy/v:^7;r;Ph'Ji, x 
Ix^? hn/-KU v-y^ (electropol ishin 
g ) jassti^txry ^x;<^-y^^^«^^iil'S:i9Wi•f 
'ft^Svffl^^na, 

[ m^m 1 4 3 isf-^ yA- . mieis^^ y^- 

y, MiaiS^A'yA-jb^A.igiifffiiogi^ifXS-l^ 
1-|.IE;<fx#m7>fy, MEXgf-^yA'-t-^jfij^x 
40 ^flt|&-rS3tfti7);St??;{rXffi*&7^y, fffElS^A-y 

^<-izismtit:^yroy-/-7-y^)i'\'. m/mi 
■fyr V yy-^-y t )V Yt^h<r)^yy u yyn:^ i:-9t 

m^<r>mimizii\yz. 

mi^yr^) yy-^-yifiv K*>^>HtiiEiSf-^ y^'- 
m^x^is\^<rm)m^m-^<n7m\:xr^ziSi< % 

j#1-|.fc4'>(CH>n£;yx«"<-^y/L=3:*^'=>r'? Vif=/ 
y^^(outgassing rgt;^^) -fSlSi:. 

50 mm^iMxfjxm^ y ^ ymmm^^mthJM 
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Meigf-^WN'-{li5t?^;<^';?.$r^yj^f-jL ( i n-s 
i t u ) T'fit*&L^:Ai^>Ig^A'yA'-|*]S:i5t?*-r.SI 

Pi-{c*tfifT'# 6 J; 0 tc-rs ^ b iimibthsmm i 

yr'j y^ffl--Ky7-k^isaL-cif-y7°u y^/^xcT)^ 

:'j^pS5^-?. ; b mmbtmm. 1 4 

mLXm^L. 'J^7i^'( 1 eakage -.Wtl) O^T 

b mw.btm-m 1 4 tias5(7)iii^«:fgi^s?jtffl'ft: 

T-{i, Xgf-^ yA'-rtoE:*) k jaSk 2:-£tiH# L 
tcift:>mmi]'xmfmm:xb LX. C 1 F3 

MTt 6 ^ k 2: k -ri. Ih*JS 1 4 tea 

Cis^a 2 2 ] Bfriexs^^ vf^-mmth xg 
Hirf^T'ti, xg^A'y>'N'-i^«7)>'"!-T-f rj'/p^a^-ri. 

Xg5: $ ^>(cm I. C k Sik -ri.iS3c^ 1 4 
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SraiStSXg?:^ ^>t«ii.Sv: kSri^mk-rsa^Ji 

imm2 4 1 xm^A- y^c-tz^?^*';^ SrKI&l-S 
^v:*^(^}3t??;<fxft|&7^yk. fiiexgf-A' yvN'-tcgf 

m^titcvyrvy:/'7~yitii'}^b. mie-tyr'jy 
/vri7 :r ;u h'*'^>o^fy7"U y /*'x5::}hSf-ri.>yx 
:«-*fSkit^Si.T. fitaxsf-^yM'-wciR^^^Tjt 
i|^^*'>x-v^t^^LT^Jf^coxg^^Tofc^^, ^ys^ 
10 f- ifcH?IBXSf-^ yvN'-rt2:?S?*-ri.Xg^A' y^'- 

H^ie^*•>x->'^^^^trl)Bl^^^oxs^^fo)tf*, lu 

lexg^A- yv<-f*lS:-S0E:>] k jaSk {cifiH#L=5:*»' 
f>lwl2i7fe?%;if;?.&t^S«:<f^kL-CC 1 F3 

ffi^imfh^bx-mrnxm^^zihw^t^^^tx 

XS^A- yA'-rt?:a?ttl.xSk . 
20 ;)yxSl>'g«;*'XkLTC 1 Fa ;5r'XSr-^iO*ffi*&-r 

I. k t-8(fia^;^3i-1?f Stc i 6acmi±f T-xs-f^ y 
A'-rt&a#-r5XSk*^4.=5:l> ; k ^^k-ri.Xg 

[ IB^fl 2 5 ] M ^ t J; 6 fliif egt?^Xgi7) 
(EPD) (i. X.y^y/;<?';^«*SiieXS^A' 
yA'-f*gco?§^HtSJ£LTll4tl.«!t?!ik, Bite 
:x.-,&y'fi]Xb(r>ry-7')&:2.-Y (ppmm) *''|5i 

-C^rl.3c^*t'f M-tS ^ k ^OTk -ri. fS^ia 2 4 

{ciEa«oxgf-vyA'-toaffxsuv-trft3l-ft:frj£, 
30 [lIHgiopfflW^] 
[000 1 ] 

S^xt;ajg{t:^ffiicfgo. J:Oi¥t<{i*Mi«t':?x- 
Atitt 6 Rffgtox^S-H^f L^cf^tcxfe^ -v yA'-i*i 
a^Tfux^mA y^mmhm^^%=t^mt^ 
%m.^mm^<nm-nm.v^^ziM^^y>^-<r> 

[0002] 

tii.^cxsf-A'yA-i^iTifi^ti., ittc, ffiEfk^mffl 

^«Xg4't:{i^«t'^x-A£7)AT'l±=5:< - XS^a- 
yy\'-<;)-f-a-yrtgk o- Fo y ^f-v y>'^'-kc7)S 
X'^ X -A S:affia.I/lf^-f S b ^z t,IS*iBj£$il 
2.. ^coio^Kli. •^x-A^ra-r-fy^'/Tyo 
-T-f y^^1-|>jgST';^hU;^S:§ffCA'— r>f ^^/U^r 
llt$ii:6SHt^rl.kkttc, ::it{iXgliff4">x 
-A<7)T-f 7x7 h^Htc^rS. 
[000 3] CliOi^^T-f^x^'hgBS-j^iH-^/:: 
50 ^\>z\t. -«<7)i^|*i-cxS^jL-ri*I^Rt§LTh- 
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XA (Preventive Maintenanc 
e : PM) J: 0(3=5:1.. L*»L. t-XAIi, 4* 

TOt^ Lit 7 o-f-v - b Ti) !> . 
[0004] 08 ICTF-r J: 'J t¥*<^^frSi5ffl-fL 

yiM^j^-yi-yy (m) t^, c:<7)S^x.y^y/ 

7^ HJl$-|^-rSJta^t:fflS»^l:*S (hf) j^^co 

TSSrXb ^unfits. K^rXh^HSfitl-t. I 

V^S*^<J0*iE^I1»f-fSlSKE (Process R 

ecert if ication) 5:^SS"^& . 

[00 0 5] L*^t. Cc7)J:o^tJ!*c^4^«5i!jiffl^b 

[ 0 0 0 6 ] i<7) J; ^ ^[S5II^S:J»^t-S?ta6t. ^^5^: 
x./^yJJ^I:^T5ft:b•)^ca/^^7)*ffifcL•C. NF3 . 

CF4 :^'ximmifzryX-7Jiy^yyizt:im»^ 30 

i:mi:i-im^>'By^ms (Thermal sho 
ck Techno logy) ^-ffifflLJtaji^:^. a 
y^Cl F3 , BrFs ;«rx5:ffifflL-CK^x-y^y/^ 

[0007]ic7)j:^tc, tj^*<7)iii3lf*ciBtl^l:^Mffi 

Xvx7^y:/. c I F3 . BrFs ;y;^(;:<l:I.Se5(ix 

^LXXM^TXh. xm^^mft&zbX'i-:2.-r 4o 

[00081 

mix h^j:}5^j.-:r<r>^mmfm.xxmi:-mt 

y. ■fyr'jy'/-7=,y^iU}ijSLi//f::^^9immz.X 

^yi^i-xxxm^^y^'^-mmmh^tij^T^h 50 
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[0009] 

af^^'x^ttl&1-|,^>:i^c7)a?!^^;^SJS7^ yb . XS 
^A- y>'N'-tSfl$ixTXg^^ yj^-p^ff):^'ximE 
SrfijfflLT-tyru ij y^^vx7 =r;PF 

<i<7)i^yT'jy^'-?-7>j-;i'F*^f>«o-9-yTUy7' 

<{i, Xgf-^y^N-li:?gffl$ix;t^lieof-i-7'l^t 

H^^A-yA'-t'^O. ^??;!fx(±C 1 F3 iiXXhh 
b b tic, yt±i^ilf-a-7'{ciSl=« 
mh^bmtU^. tfc, ■9-y7-'jy2/7-7*;w 
KtcJi. XS^A- y^<-\^comi] b m-izm^-t^fcisb 
(O^^U 7 ;^*5SE§ti> ?Hffl^i-7't<7)jfigggg 
*>^>ra»:e<)tm 1 xtwnvi'7'. ii2xt-^n'/i/7', h 
1 vv-i^a y>^;i/7', ii2r-f yu-i^g y>'N> 

7", II3T^ y l^-v- 3 yvN'/PT'&U^^r-- hyN';U7*^^ 

ytfi'\^i,ziiJ^-i^/}xmky>( yi?^(^i,zns.^ti, 
^Lorfyy 'j y^'^- y aiv Ym'^-Vi^x^y^ y 
\tn-i^ij xm^m^ f>® 1 2 xr->'N';i/7'lc:'?- 
^i-fiigfi^ $ ixT tfSSBtc-e^i-f iiS 3 &I/IS4 xr- 
A;ur5rfii;t, -fyr >; yyvx7*;PHcomi y 
v~'yByi^)vyb%2rAvv-'y^y>^)vyb<rm 
tfiCMy-vW-^yry y/'myri: $ 
LT-tyr u y /-7X7 Hco-»gE:>] SrPST-^ I. 
J:otc-ri.^i:AW^Lt\ i/t, S;{?x«fm7^ y^O 
i^^yy^yif^watz <Dii(y\::yy^m^i^ Ifzm/f 
xim^-f hfz^(r)X-7yf<'-1f^hl,z'S.m.^tiX\i^^ 

b b tt-9-yru yyr^yr^m.^Lfziixhm^\,zx 
m/K-^ymr^yriinMLtzRCK-Qus-ch 



(5) 

7 

[ 0 0 1 0 ] . :^mz J: 5 ^H^m^SBiffl^t^ 

Ut. Xgf-Y>'M'-F^lCl|X^$il7t*^#'>x-VN{; 

JtLT0f^<:OXS$rllff1-.SXSfc, Xg*>'^TL!tf^ 
iz^x.-.>\t:7yu-r^yy L)tmt;:xSf-v ^'- 

rto^;y;^2r#t^tsxsfc. xmi-^y^-^-izstm 
ti)XStl-mi.. diT, -fyruyy^mithi-i 20 
t)v Y t ^'x^isa^t \,zn-i;i}x imm l 

XimmzJ^-=Ji}x^m^LX:^'X^ifr^<m'^&-k 

i6i±$-i*:, xnaxm^y^ y<r)mM^m^mi^hX. 
mmm:ffxi}i^j.mxmky^ y\,z^^Lxm^L 

\zm-m^<r)Tmi=y V 3 y^^^t ifcm'xm^-t 

axg-C$)'), XSf-^WN'-|*lt:3fe?tf SXS-CtiX 
5^;5rxsr/acrtX^xi:Lrc 1 F3 ;^;^Sr-SCttif^L 30 

xmft!i>ztxmxm.coi^Ai^izm\iith z t 
mtu\ 

[00 11]-:^, mmziixn^^y^x-mr^x 

xm^timix, xs^^yv<-rttciR§$ii^¥ 
«ft'>x-At:j^L-rfi)T^<?)XS*ffoy::m, -Yvi^f- 
itx§-?-^yA--i^$:gfef^-ri,iS^+yyN'-<oiit?? 40 

I.H^^coXS^t=fo/::fSt=XSf-A'yA*-|^2:-^c?)ff 
:>li:jajSi:(c«I^L^:3'/^>^?^/yxat^g^//xi: IX 
C 1 F3 ;yxS— ^<7)fi^|&-rSvIfcT;<r;^^»rSt::J: 
Sft?!?*l^.^txg^-^y>'N'-r*i$raj*-ri.xSt, a 
Xgf^icSrni^^Wf^^ X -^MCJt L-cm^«OXg$: 

^ yv ^'-rt£7)5:>J ^ ;t<4zgS i mm LXTSm^xRifm 
milxtLXC \ F3 i}xi-'&<r)miik-thZbX'^ 

xmmziih^^AtTxU'i-^yf'^-^iTSm-f so 
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hxntimth. :izx\ iixjjtigimzxhm^xn 
o^^«iajJ4, y^ -j^yy^xt-xm^i-^yf^-n^x^ 
mimzRiSiLxm.-th^mit. x -yf-y^xrxt 
or y r u ^ i- h a^isi-ic^: i, ^ifflBi-t s ^ t 

100 12] 

[i^BSconsfecT)}^®] mz. Tmmm^m^Lx^w^ 
i.zi:h^m^m.mm%m.mmwki/^<r>Tm 
umtkmzxm^^ yy^-ff)mxmi^i^^&mn::)im 
mmmmtrmmizmmi-h. mm. ^m^zx^ 

[ 0 0 1 3 ] H 1 i^z^fk-tx 0 iz. *iiB^tc i i^mim 

i-a.-fiAkmM'A-yietizxKim^^titzx 
S^-vy^N'-i oJr^ii.Ti'^.S). CKOXgf-A-yA-i 
oxu. m^xmtrMy'yX'-/xm. ijMxm. -ft^ 
mmmxmmmxmmhixi . c coxg^^ y 

A'- 1 OOTSWi. n- Kn 7 ^'f-Y y/N'- 1 2im. 

mtixa^, xm^m^tmiz^x-^^t:U^th 

M 8 S:^{tTXS^v yvN'- 1 0 i n - Kn y ^ 
f-^ yvN'- 1 2 i: <^iS£7)x K- ^' 2 0 o T±TIB 

[0014] ifc. l*lffl^i-7' 1 6<7)TSW4, XS 
Hff cOity)OXS;^'X ^imtl ^'xm^ 2 2 M 
^fLTt^S. .IiO;y;^tt*&^2 2li. SiH4 ffiji&j!12 
4, PH3 ttl&aS2 6, N2 «*^J!I28, C 1 F3 ft*^ 
ji3 0 il-eiXxr-A';P73 2, 3 4, 3 6, 3 
8. 4 0$::^^^tLTff^$^^T^.^&, ::^-C\ C 1 F3 

mmsoii. ^m-mn^xmmx'hi. z^x 

oiz^'xmi^'S2 214. ^iii-tiff)Xm^'xtt:li.m 

nxti )i<r)iix^mm\.z'^^x %hx^ i^ib* lt \ ^ 
I.. 

[0015] XS^^yA'^l OrtT-XgSrH^f 
Ly::m<0ffi;??xJ4, Sf^;l^y7'4 4t J; Ofltmt4 2 5: 
atTX^'5''<-4 6 2:^iL, ::£0;^75>''<-4 6-C 

[00 16] St, xg^^y^'-i 0|^-C|fct$ill. 

4(;i4, ■tyr'jy^-if-h4 8S-gBL, dwyr 

U y h 4 8 tl4^IR14<7)$) |,«^a5 5 2 Sr:n-^t L 

x^yroyi^-7-7tii'Y5 0i:mmtx\>^h. ^y 
r 'J y ^^-7-7 tivv5omyr^}y'/msA\i. X 

ryi^X^rflT'igfiit^ixTfeO, ttSA*3/8-f y^c?) 
-gSr^fflL, xu^'hodtiJ5/y^<j!!iaSrSfiL!^ci><05r 
fiEffl-tS. i^y7-'jy:/®5 4jc(4. -{i3S*»f.fa»:W 

tmixrwN>7"6 2, |g2xr-M';U7'6 6, ^1 

r^yu-x3y>'<;i'7'6 8, g2r'f vu-i^ayA 

^1-770. ®3r>f yu-y3yA;U77 2atX>-'-F 
A;U774*Jj^^$ilTtiS, >I«7)Siai/m2T'f V 
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k-v3 yA^p/es, Towi. ftimi 0 0 s^' 

[00 1 71 -^r. ■!f>'rUy:^-7r^7*;l'H5 0t' 

S^L. fi!lc7)-olrll2xr-AW6 6{C«^fCt^ 

Sit, |^ir^VU-v3y>'NW6 8i:^2r^ 10 
y P-x 3 yAVl//? 0 tO^tcti, C My-f 6*» 

[00 18] ^^i, y-hA*;U7"7 43!)<m$^i^v:-ty 

QMS (Re s i dua 1 Gas Analyzer 
-Quadrupole Mass Spectrom 
e t e r ) Srfilffl LTfc 0 , >I^lW4S*:J)-«fS8 4 Sr 20 
if^L, ^'--1f-i^y7'8 6i:'<^-=Sfy/ffl;Kyr8 8t 
lr:frUT;^ ^' 7 A'-4 6 (cEWfi^^iir \^h, ttz, 

[00 19] ^Clt-BtiaUcC 1 F3 «t|^j!S3 0*><i>tt 
if&$^ll.C 1 F3 ij'X\t. ;K'Ji^'j3y, v'jay-t^ 

^**'>^^^^:v^^ftfi^*<^)l). iii^v:, C 1 F3 ^xii. 
-miz:^yi^^XX'hhPNz t'2 0±5«J«%t* 
i?LTjseffl$ixl). -lioc 1 F3 ifxii. iSf-A-yM' 

[ 0 0 2 0 J * ^, ci F3 /rxmAtmizTMi- 
•V y^'- 1 0(4, c 1 F3 /fxco^r^^ V yy^i^H y^x 40 

mti\>\ ttz^ c 1 F3 :/fx{i. mmm^iz^\'^ 
axx'h'o. Ji'y^yymmi}^ht'Oizhm\'^bi-:L- 
«j*<x y -f- y ^iT ^ A - rt^)? $ *w < ^ 0 II 
mm^imt&tti>iz. ^'x^^i^xr^ (oa 

s Distribution System:GD 

s) mm&<oAi^izxr>ximi3^itjhh.xu^'>x7' 

- 1 0 rtt-J4 . J s-i^if ^' ;U^ac#^S<^PSi*< i: T 50 



nm'f- 1 1-14 5 0 6 7 
1 0 

i^mmThi. tf^. c 1 F3 mmsoizmmtii 

c 1 F3 ^xcn^tt^Wiii. c 1 Fs /fxcD^mizXr, 

■C-y^r/W, t^T./L' (Mone 1 ) , ^NX-r/WD-f (H 
astel loy), 31 6LXTy\yXXi—flRt/ 

[002 1] ^xmil^aoizf^m^tLiRGA 
-QMS(4, ^m^^fit:ij(OX\ igf-vyA'-rtt 
^'Pttz\±^'p\^iixi}^A'x^^yr*j yytx 
7 0 e vff)mmizmmtifc^^izm^^-^t^ ^yit 

^^l, -eof^, RGA-QIV1SJ4, 4Maft^?f5ff 
(Quadrupole Mass Spectrom 
e t e r ) $-ifi|ffl LTilgIt SCH^S-tir^r 
i}i(>mE(r>iz^^izX oTR»fSOfiak*«^it2r*-ri. 
-f jJ-yco;v«-jffii$-ti:l. C t Tff*;?.^^ h^l-Srtfl) . 

Zff)m. RGA-QMS{4. ^mi,ZXr>X%hiXh^ :f 
ym<r)m.X'/fX^(r>}< ii -Xh, Sr?S^-tS i: ifX'^ 
ttl. RGA-QMSJ4, f^mtl^Thhi^Xy-A 
i>zmhti, XA-.y ^ 'J y^iSt'-)RWlc;<tffl§itl. 
^— T^x;^(Open Ion SourcerOI 
S ) t {4S -5 T , Jf- y y -X*>'M^SST{-*> I. 
T^XX (Closed Ion Source:CI 
S ) *><o^ 0 A'/^;7;<fX;tm-{4^<XS;<f;^^t-^>^i• 
5f*^tt•C'^)l., 

[002 2] -Ij. ^yr^)yy-^-yt)VY5QHz 

J4, S*7rU7-fX ( 1 0 0/2 5 0 5^'Dy) Srfigffl 

LTig^^yA-coE:>]UlTtc^?-yr 'J y/E:']?r- 
^tcpSBLTi^^, 112(4, ::(7)J:^^0l{;jSL/^¥ 
af«c*iiSjiffl<b^mffl^«^M<ORG A - QM S (c j; 

0 T^m^Mfw^TWW^iwi&mzm Lit 7 p- 

[0023] 02 (c^-r J: a (c, ^^^Si^imffl-fk^ 
mfflll^S(cJ:l>XSmi{4, RGA-QMS 

mmmti-^hm^tih. ip*>, Hfy7-uy/-7-7 

* ;l^K 5 0 (;;y;^^)-«fS8 0 Sr^gl t^S 1 xr-A';W 
7'62tm3xT->'N>r60i:S:^'o-X$-ti:T, ^ 
2xr->'N';l/7"6 6 i:IS4xr->'NW6 4 1 Srsf-r 
y$-ttTRGA-QMS(CN2 :f} XfirS^y r 'J^'^ 

mz. W.Ax.7-i<'iV^eAt:9u-X^^X^\ 
X7-A';P7'6 2 Sr^r-ry^-tf-TlSf-^r yA'- 1 0 

\H<o^xi:V'yrvyi^tmn^mkbi-h. zcn^.. 
^yrvyyu. CMi^-'Ji ex-m^LfcElit:^ 
izixtii^mizmtx^yr^j yy^yr 9 oiumt 
Txg^A" yA'- 1 0 tiJ-yr i» y^^i'S 4 t^s^rtSSffi 

[00 24] JiffllPW^^SttSfc. RGA-QMS 
'^-^y;/fP»S:II^T-fl.. BP-^, RGA-QMSfJf- 

A-yA- mTFitr) mzAmmn&9i-^i&t:^M.ifz 

f*, S*ffl (background) i^i^tC^ 
-df-y^ (bak i ng) im^th. RGA-QMS 

(4, m^^m>mizWimx'S>hikm^^<r>x'^xm 



(7) 

1 1 

^^St^J^tCJi. RGA-QIVISf-+>'A'-@i!|t$r2 5 

Lx^m.m'^mfi. bp^, K-^y'/ii^tt 

t. (H2 O. H2 , 02 , Ar. CO 

2 ^) y-fi^vr -f (intensity: 
\,zm-hmE.<n±%^ (Amp 1 i tude : FH 
M) 'J y/LT, '^-^y/SriitT^JtlS!! 10 

COT'^h^y^y/ (ou t gas i ng Sr^UD 
il'Ib^li-T RG A-QM Scoa^DA'-y ^' /^-^y KiO* 

[00 2 5] '<.-^y/fF«*^llff§ill.t. ^Xy^ 

ym^nm^mm-h. an*). #xs;»yx (s i 

H4 , PH3 , N2 ) ffy^t^v^ y<r>TmM^m<r>tztb{z 

N2 ^'X 5 0 0 S CCMSr#;<?'XC0flfc|&5^ ytfI<J:fl^ 

ti) (^^mwithi-o^z^jih, 20 

[ 0 0 2 6 ] X 

-f\[zm-hn^(r)iMr&m^xmmf^z^yr^} 
yyLxjjm^vmmm-r^, 03 {i, *^b3hj: 

'J 3 :^Jg^gicJtt'S. R G A - QM smm^<r) h 
yyv^TktyyyX'hh, 

[00 27] astc^f J;3tC, Mi.{4\ DRAMIS 

x'\i^j:<mMum\m>MWTMxhhr'}j^-i^ ( p 

repurge) . ai/"r7:}'-A-->'' (af te r 30 
purge) XST'tRGA-QMScO-fyryy^-? 

5 OtJB^^ilitBy^jry 7 -f ^SrffifflLT 
XSf-+yA'-ffi:^Sr. CT;t.{f, 0. QTorrtlTt:: 
$H^t, -?-iTJaJiaPE$ii^c^x(m*^y7-fX$: 

^LT-ty7-y>';/-ri><ifcT\ xhy •/i^'.-tryi'y 3 

y^fi!tXS«0^flsXg5:fF«-r I. C t "Tflgt 5rl. , 

[0028] ^mw^ 3.-f\^zntm'&<r>iLWf^i 

^ixfztk. -^x-A^rlR^L^C'-K-KSrXSf-^ryA'- 

*»<;>7yo-T-f yyLtzmzxn^^yf-^~n<^%^ 
:xm%-th. ^m. m2iZ7ikUcx ^iz. c 1 fs 4o 

( i n-s i tu) (CXSf-vyA*- 
rtt=t*l&LTa?fXS&t^i¥fiIgS-||ff-ri.. fiP*>. 
Xhy ■y>'';j:yvy3>'l$:4 8. 00 0A<0^$(:g| 
#S-t^:^J©^. if:x<r)im^-t^2 ;y;^2 80 0scc 
M, C I F3 ;irX7 0 0SCCM<7)S[ftf-$t:«H$L 
=5r*'f>lS-?-^ yA'-rt{cft«f L^^S: x y f-y / ( |^ 
*) th. 

[ 0 0 2 9 ] LT , m^x.m.x/mmzmi)^mf^ix 

XS$-m^=5r*^*'5>i5t??iec^EPD (End Po i n 50 
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1 2 

tDetection: ^^<^Jtktii ) i^'^'t I'fcMzm 
'^ItcC 1 F3 «J^j®3 0A»'^ttl&$aSift#;*'x<7)SE 
ftS:Sf^'1<yr4 4tcJ:'5-^*::*t1# (15<lt(f, N2 ;<f 
;?.2800SCC!VI, CI Fa :;!f;^700SCCM) L 

mj.mKmtxmmi-1. ttz. Epo^^ti 

tzibcomtii. X h y -y i^Tti^j i/ y 3 ymxsoffffi 
i^>'7*y y^^-7-7^/wF50<7)ei*^y7 

0. 9-lTor r ) lC*tj$LTK#:ty7-f;^$::n'L 

T;<fxS:-9-yryy^'-ri.c:tT\ ^im^Trnz^-^ 

^^ii«gSiox h y 7 vif y V y a ymmxmmi>z 
^yui-j-x-miUzc 1 F3 /fxcom^xntrRGA 

- QM SfFffi h ^ y H Sr^-f /7 7 t'S) S . 

[0030] 04tc^-tJ; a ic. ^«ta??XS{j:, 

<3xgt:Ji-its^t*^'T'is„ w^>. sixm. ;a 

rtmoKS^XgSl^A-i/xSt^riSSL. ll4t^L/c 
0:^^^ y*^f> 5 0 x^f ^ y|Lf cox^^ ya^iati^i 
tl. m2Xmi. *tSW^X7f-y/XgA>'ffi)fll, 
jigt-. ll4tC^L;t5 0X^^y*^<i$<j2 8 0Xdfir 
ytt'coxdf^yB^UCffli-ri,, ^fc, ^3Xg{i. 

X 7 ^yyxmi}^^7$txfzm, ssxm&i/A-- vx 

St-MS-ri>XgT', 04{C:^L/i2 8OX^^ym 
o;^^^y^St:ffii-tl>. 
[ 0 0 3 1 ] 04 (c* Lfz^yy XM^h J; -3 tc. 
IgOEP Dti, ^EPT^^Li^cJ: 3(;*^2 8 0;?.^-v 
yi.zm^-fh'^AXhh.. ^iOEPDB*fi|±, a??^'x 

T'J).|.C 1 Fa i3Xi}i^X^flh:ih\,Zii':>X. F. C 
1 7 T -f iDVt^^ L , XS^+ yA'-cO|^etc#« L 
fcvy 3y#:^*-tl.MS:X7f-y/-tl.Xg^jtfeB#T' 

::,iT';Jfyi^y3y^5x7f-y^^-ri.xf-^y 

h (X7f-y:/?R) Tibl.HF* (2 0amu),F* 
(19amu)Ji. H^Wi, SS2Xg(7)X7^y^^*'' 

aff$fLsrat=si* bmBAzK)XiLxismiX'hi.s 

i Fs * (85amu),SiF* (47amu)S:± 
BD*>, X^A-y^HF* (20amu)t.:t 
^WCh^SiFz* (8 5amu) i:iOry7*yf-a 
-K (Amp 1 i t u de : PPUcnizt^) im->>Z 
^rl)ll4 (CiS Uc^ep^O^cH-f 5 2 8 0 -v y^,^*f 
EPDtC^I). jg=S:2.Xhy •x>'''-Kyi'y3y^ 

«is$rii^=f-ri.i:, fft>\ xni-^y^<~<r>K.-))ttz 

M Ut E P D $ri^^-r ^ C t Tift?* XScO^-lScOXS 

B#isi«-s^&txga'fb-rs zti}^-siti^x$)h ttuz, 

[0032] z(r)mitwcmj.m<^^^t:m5^ 
m7t:m.ixnmizmmti. msit, *i%wcj:i. 
mmirmm-it^mmstmmcomxn.xxmi- 

-V yA'-i*i^E:>]tc J: 1.x 7^y/^c7)raflS:*t/ 



(8) 

1 3 

x.y^yyim<n'mi^<ty'^7X'hh, ttz. mi 
[0033] m5-~mnz7T^ti.oiz. mJM.<nm^ 
i , s, c u F, NH4 mcn^w&/^:^>^^-mi 

^TXRF(Total X-ray Reflect 
ion F 1 u o r e s c n c e ) /HP I C (H i g 
h Performance Ion Chromat 

o g r a p h y ) c i m'^LxmiM.m^^mi 

■thZbifiX'^h. 

[0034] zff)Xo iz:^^m<^^i^m^mmit^ 
/fxm^^m'rx^.^ifzib, ^«t'>xw^tM■tl. 

m&<^Tmmfdi-fX'ii^j:< . ^ yi^^^vc 1 F3 20 

ifm L-Tigf-A- y^'i-j^ffym^xmmizh^:^ 
M.^:lEm^z^~^'-uyyi-?>zt¥X'^ . ztuzxn 
m^xmu \;^mitLxxm<^mm.x/^^^ 

[ 0 0 3 5 ] J^Xh. ^mizX oT^r$fL/c4^*«^ 

mmi\:^msmv^m<^mmmmi:mmizmm tti 
i}\ ^^mimi^<r)m^(7)mmi>zw&^tihh<oTi,i^ 
<. ^(m^mmuj:^^mmx'm«ii&x'hh, mi 

{f, ifX^lt^2 2iZ. S i H4 mkm2 4. PH3 
*&aS2 6, N2 tt*&jl28, C 1 F3 ^imSO^'tit 30 

i,zmM$tLi>ijff)Tli^\\ 
[00 36] 

^Ammmmmmm(nmmx't.m^^\^± 

mitx'^^tzib. xmms<^mmb&mcom^m^b 40 
^mx'^hm:tfi$>h. itz, :^mc^mim'Fm 
mmit^mmmmmzxht. ^^p^i'^x-z^znt 
&xmmmw^mz^-if->j yyixmtit: 
tf). xm<oT-S:m±txi.&^j^±iz^tit^^o 

[01 ] i^m\izi.hmw.m=i-'mm\k.'^mw^ 
[02 ] muz^.Ltzm^m=^^mmmmi^ 

SOR G A - QM S {C J: 0 Tim^Mf^Xn.<r>im. 50 
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[03] *^^tCj:S^*«i^^ffl^t^^^ffl^«^ 
W^:^ h y 'J^ 'J 'J 3 ym^XUiznt R G A - 
Q M S h 5 y H S- S^-r / 5 7 , 

[04 ] *^Bfltc<J:l.^i*9g^l!Btffl^l:^Svfail^ 
HfftJtC 1 F3 ^'Xco^^xmi:RGfi.-QMSW» 

uzm^ b 7 y H /7 7 . 

[05 ] *^BB{;:J:l.^f*9gi^i!!3tffl{t^§\fflll^ 
ffi(OS^lSTlg^A' y>'N'-i*i«0E:^](c J: Sx y ^y 
/aS«0M<^Sr*t^^77, 

[06 ] *^JtJ:|.i|i«f*«i^gBtm^mtill^ 
ac7)lg^YyA-rtc7)jag{cj: sx-yf-y:?''j*Sc7)K 
fS5r^^t^7 7, 

[07 ] *^BB{iJ:SiNiift^?gJjtffl^t^mia^«^ 
BiOXSf-A'y>'<-rt«c 1 Fs i?)SLfilcJ:5X y^y 

[ 08 ] ^mr>^mt^mQmmmm.(^xn^:L- 
ymf^xm<r)7m{:m^mi,zip l ^cHs-cib h . 

10 Xgf-A'y>'^'- 

12 D-KD-yr^^^yA- 

14 J'Hi^jL-T' 

1 6 F^Offl^jL-T" 
18 -K-h 

2 0 
2 2 

2 4 S i H4 m^W. 

2 6 PHa fitj^jg 

2 8 N2 fitf&ag 

3 0 C I Fa ffiJ^iiS 

32, 34, 3 6, 3 8, 40 XT-v^^l^T" 

4 2 m^^ms 
4 4 S^m-tfyr 

4 6 X:7 7>'^'- 

4 8 -tfyrDy^^^K-h 

5 0 ■fyruyy-?-ytii'}^ 
5 2 mm^ 

5 4 -^-yrijy^^t 

5 6 N2 fti&as 

60, 62, 64, 6 6 XT-'^x/uy 

6 8, 7 0, 7 2 T^yU-i^ayA'/l^T' 

7 4 y-hA>7 
7 6 CMi^-v' 

7 8 Emmm's 

8 0 XfX5J-«fS 

8 2 -^^yy-v 

8 4 Wil^^^S 

8 6 ^'-.-K^Kyr 
8 8 '<.-4fy^^ffl<-Kyr 



1 5 

9 0 ifyr'^y/ffl^yr 



(9) 
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[112] 



[115] 




RGA-QMsmmfm 






RGA-QMS • 































EfJ (Torr) 



Ampt (PPM) 
MO-" 



i.to-» 

1.1(r"| 

i.i(r»j 



[113] 



SiH4*(30) 



HiO+{18) 

iHlllillM 



70 179 288 397 506 6J5 72+ asa^^j^ 1015 1128 1241 1467 



1560 



(11) 
m8] 
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